Muscarinic receptor plasticity in rats lesioned in the nucleus basalis of Meynert.
The present study investigated the effects of chronic treatment with scopolamine (10 mg/kg i.p. for 21 days) on the muscarinic acetylcholine receptors in the frontoparietal cortex of rats, lesioned at the level of the nucleus basalis of Meynert. Ibotenic acid (25 nmol in 0.5 microliters) was injected bilaterally or unilaterally into the area of this nucleus and produced a major impairment of the cortical cholinergic system. These lesions depleted specifically frontoparietal cortical choline acetyltransferase activity. Sham-operated rats were similarly operated but no neurotoxin was injected. The chronic treatment with scopolamine caused a significant increase in the binding of [3H](-)quinuclidinylbenzilate to muscarinic receptors in the frontoparietal cortex of control and sham-operated rats but not in lesioned animals. This increase was due to an up-regulation in the number of muscarinic acetylcholine receptors, without significant change in their affinity. These results suggest that a functional presynaptic cholinergic terminal is necessary for the plasticity of muscarinic receptors in the central nervous system.